DURING the past decade intravenous infusions have been used frequently to restore the fluid and electrolyte balance of sick infants and children, and to supply carbohydrate and amino-acids when oral feeding was contra-indicated. One of the commonest solutions used for intravenous infusion is 5 % glucose, and this has a calorie value of approximately 200 calories per litre. In some patients a high calorie intake may be desirable; but if more concentrated glucose solutions are given intravenously there is a risk of venous thrombosis because the sugar solutions are hypertonic; and also, because the blood sugar may rise above the renal threshold level, there may be a loss of glucose in the urine. If, on the other hand, the calorie intake is raised by increasing the volume of the infusion there is a risk of overloading the circulation and causing cardiac failure and generalized cedema. Alternative sugar solutions with a higher calorie value have been used and during the two world wars, chiefly because glucose was scarce, invert sugar was sometimes substituted. Invert sugar is obtained from cane sugar by treating it with dilute acid or with the enzyme invertase. The resulting solution contains equal amounts of glucose and fructose, and unlike cane sugar which rotates the plane of polarized light to the right, invert sugar is laevo-rotatory, i.e. the rotation has been inverted.
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During the past three years American workers - (Weinstein 1950 and 1951 , Weinstein and Roe 195Z Miller et al. 1952 ) have studied the metabolismi of fructose and invert sugar in animals, in healthy adults, and in adults suffering from diabetes mellitus. These workers gave 10% and 15% invert sugar solutions intravenously and found that this sugar was utilized rapidly, that the blood sugar levels did not exceed the renal threshold, that little if any sugar was excreted in the urine and that the solution did not cause venous thrombosis.
PRESENT INVESTIGATIONS
Because of the possible value of invert sugar in some pxdiatric disorders, I have undertaken similar investigations, during the past six months, both in normal healthy infants and in infants suffering from gastro-enteritis. The preliminary investigations were made on infants between 3 and 6 months of age who had recovered from the illnesses for which they were originally admitted to hospital. Fructose and invert sugar* solutions of different concentrations were administered to these infants either intravenously or by mouth. The levels of blood sugar were, followed for periods up to eight hours and compared with the levels after giving equivalent concentrations of glucose.
The detailed arrangements of the investigations were as follows: A. Intravenous An infant who has received a normal diet for five days was given the last feed at 10 p.m. on the night before the test, and boiled water at 6 a.m. on the day of the test.
A scalp vein infusion of 20 c.c. fluid per pound was given over a period of six hours. Blood sugar levels were taken at 9.30 a.m., 11.30 a.m. and hourly thereafter until 5.30 p.m. Urine was collected and tested for sugar at 9.30 a.m. and at two-hourly intervals thereafter.
B. Oral
The preparation of the infant was the same as for the intravenous investigations. Oral fluid was given by bottle at 9.30 a.m. in a volume of 20 c.c. per pound in fifteen to twenty minutes.
Blood sugar levels were taken at 9.30 a.m., 10 a.m., 10.30 a.m., 11.30 a.m., 12.30 p.m., and 1.30 p.m.
Urine was collected and tested for sugar at 9.30 a.m. and at two-hourly intervals thereafter. The seven solutions used in both intravenous and oral investigations were as follows:
1. N/5 saline and 5 % glucose 5. N/5 saline and 10 % glucose 2. ,, ,,,, 5%fructose 6. ,, ,, ,, 10%fructose 3. ,,,,,, 5%glucose 7. ,, ,, ,, 10% invert sugar 4. ,, ,
(" invose")* *The preparation of invert sugar used was "Invose" kindly supplied by Herts Pharmaceuticals Ltd.
Figs. 1 and 2 record the blood sugar levels after giving solutions of glucose, fructose and invert sugar in an infant of 5 months of age. Other infants were investigated and similar readings obtained.
After these preliminary investigations it was decided to use invert sugar in the treatment of infants suffering from gastro-enteritis. These infants were chosen because the disease is fairly common in young babies, and it is a condition for which glucose solution is given either orally or intravenously. The results of treatment in 34 infants with gastro-enteritis are shown in Table I . "Mild" cases were given oral fluids only. "Severe" cases required intravenous therapy initially. Progress appeared to be equally satisfactory in the two groups: no prolongation of diarrhoea resulted from the 10 % sugar solution; no venous thromboses were encountered; one or two infants appeared to dislike "invose" but this anorexia may well have been the result of the gastro-enteritis. COMMENTS These investigations have shown that invert sugar provides a satisfactory alternative sugar solution for intravenous and oral use in infants. The blood-sugar readings after giving 10% invert sugar and 10 % fructose do not reach the renal threshold level and the levels of blood sugar are lower than those found after giving equivalent strengths of glucose. These findings are in accord with those of Weinstein (1950 Weinstein ( , 1951 who showed that fructose is more readily phosphorylated and used more rapidly than glucose, and that when glucose and fructose are given together glucose is removed more rapidly from the blood stream than when it is given alone, i.e. fructose has a catalytic effect on glucose metabolism.
In some patients it is advantageous to give a high calorie intake intravenously without giving an extra fluid volume. Although in our investigations into the value of invert sugar infants suffering from gastro-enteritis were studied, it is likely that invert sugar will prove to be of greater value in infants and children suffering from certain surgical conditions.
In some of these patients in whom oral fluids are contra-indicated and intravenous therapy has to be employed for several days, it will be advantageous to use a sugar preparation which will increase the calorie intake by up to 100% without increasing the volume of fluid infused.
